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O&WcO&ihm a a»e>fc5„ ^^X^<D^f B fe3 a li— 
ffi^rfi:, {10 0} ffi^fir, (111) B2r{£* 

fcf* {1 1 0} B;frttfc:«fcE6iLTiS0, EV^fcBWf 
i-4feS*fc3 a 3 b«> 4>ifc< i 

v>fcisn-t&^s£-LTv>3 0 iiooi 

i* At* 3 a temstti&vmyt&m u imv svtizm 

W*. {111} ffi;tf<£©#^ MfAJftS a tt«tfjE 
AA^©^Sr*b» Eft<0?*t^l3?U-f-5 0 {11 
0} M%U<DM&. f8M,n3 al*mttftMyt<OM$t& 

Si, Ge, Cfc^O^r^VKSftfiWIIiSfc 



3 9WKta$iR 
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.J 



-3a feat* 



«X>2> 



<022> 



<020> 



1 

< t fc^-©*&#©— U-eKv^zmt&^m&VT^zz. 

r t burnt i-sit*® 
3 ] ±fE«»<D^^^ii {loo} m*mz 

£#m t sit** 3 mmo^mimWo 
m**5] ±fEmtc<omam± (mi 

[gfjfc* 7 ] ±C«ft«>jftjMaH: {110} S^ftjc 
[ft *5 9 ] ±8B«ft«>|»Attcr>e^»: 2 0 %£LL 

I39*9i i o ] ±m&$;<Df& B m<Dmfami-£ 3 0 %sx 
r t 1 m®.<D*mmtw 0 

im 1 1 ] ±a«*©3gfij(a<Dsp*&JteStt 0 . 1 

//m£Ltl 0/imKTT?fc5ri:Sr#®i:fr5«*«l 

1 2 ] ±isy-r t^- > h'mmghm&zm-rz 

1 3 ] ±|E^ K£*SA#Hfi&r*-& 
2fEitt©¥>g#fcft|sf 0 
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lira* 1 6 ] ±mv-c h-maikm&$:m-?z 
^^m^mmts i tG e^xx/a^^^m^*) 

1 8 ] ±is^ K^s^jgs-^r-rs 
#**&m¥mittts i c -f-att* 

10 ^2fE«©^Sg#$m o 
(0001} 

[0 0 0 21 

[«£*©&«] MOSLS IlifcV^Ttt, i&WM 

m&fcmmztt&i-^K , vvb^s s o 1 (silicon on 

20 Insulator) fi^wPKBa^A/lcfTifriftTV^,, -iErL 
fcSdS, V^ttW^jEfet, ->y^>- (Si) 1^6 0n 
[000 3] ^9^S«^if©#ffi©S«±{cS 
[0 0 0 4] $e>i^ x #|SASiJRM:, ^7^S«^cif 

[0 0 0 5] 
[0 0 0 6] 

[8»®Sr**1-5fc«)©^©] ±SBB«iS-a«-*-*fc«) 

St-S^A&«^/£< ^^^©«lr#©— S5T?SlV^CKir 
» [0 0 0 7] -rt?, -©IS59»-J:5¥»«=»i^©«FS 



3 

tfiMteffi^aMfr-efcS. ft^UHJlctt. $gc© 

{10 0} B;N£> {111} j&tr&Sfctt 
{110} S^{^5fefBlR)bTVNSo VftoMBtf 
{10 0} ffi^teK^EftLTvsii^ 

u m$c<D%sikm±mm(DBmzm 

*UL-C^.5o a»<OiSS^s {111} BfcWfcfc: 

fc* ««<D^S!|a*S {110} E^&Kffi^fcfBftLTV 
[0 0 0 9] i<D^K^*5V^. -S^ftetC'g^fcieftL 

[ooio] roj&mc&v^T, a*<Di^fl3ifc©¥*^ 

€114, ASftJdW:, 0 . In m&.± 10/i mWTT?fc 

[ooii] ros&Wfc^v-c, ^-rr^-^KS!^^ 

mft-Vh*). JWW&fctt, ixy=V (Si) , 
*A (Ge) » mm (C) *if©5£*iN»ft:©»a^ S 
i tG e13J:XfCti>b&&m&9m&1n1t'J>t£< t h~ 
Ubfrbk&Vmfc WZ.t£S iGe^Si Cfti"Cfc 

So 

[0012] ^©awfcfevvr, ^mmtn\^ mm^ 

tf 5 x ffihtttl 0 nm— 1 0 0nm-CW o 
[0013] ±&<D£5\Z.mt&£tltcZ<D&WtZ£Z>¥ 

fc, CVDtt«^®jttKttflf. 

So 

[0 0 14] 
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■To 

[0015] mi&£vm2t*-<D&w<Dmi<omi&]& 

filC<fcSSO I#lag£;^U Hltt^BH, 0 213:01 
tf> I I- I Iil^oTOfrffltfc§ e 
[0 0 1 6] mi&£XfB2ic&1r£5l^ -<Dmi<D 
MMMWic&Z) s O I WSKi»^X\t, S i WR 1 ±\z. 
10 M^WcS iO,K2±Klpl|i|Sas i!3«J 

*t-cv*a 0 :©$Msii3it {loo} 

&m&<D g #f-— &7nfa{dK^J L?h t> # S c MS 
»3 a <OE8o<Z>«iBtt {0 0 2} ff £fc, r 

te. ^:^e><D3(&#3 b©/>4< t fc— SB-CSV 
^g^LTl^So WMiS iK3©«Wr*«*.tf 1 0 
0 n m. 3 a <0¥«^tt#8*. tf 0 . 1-10^ 

20 [0 0 17] ±«©J:5Kirt*iifci©»i© 
HKSJgffilc £ S S O I «Jft©JgjSfc*j5fe(cov^TR9Ji- 

So 

[0 0 18] *i\ H3K«i-J:5l5:. S 

S i 0,K2±KM««ECVDftKJ:!)W^tf6 1 
OtTCS i«4Sr*R-r* 0 

[0 0 19] W:, B4(c^ a #"Jt SiK4m 
fcfS i Sr>f t ^ftA 1X7*^7 r ^ftti ^ tt£&9 

30 Afcfc^X tf ^/W3r— 2 5 k e V, K-Xl 1 . 5X1 
0 15 cm- 2 (O^#T*fir5o 

[0 0 2 0] W:, 05(c^tJ: 5 x^/i^x^s 
i«5J:fcW*.HrcVDjSfe^J:9 S i O a « 6 SrjEKJR-T 
So r©SiO,»6tt, «3*<0^/^u— if If— A<D 

IR6<0|R»tt«|*.tf 5 0 nm-CfcSo ftt-. ^<DSiO 
.K6±fc«*.tf«JECVDj»teJ:0 S ilS7$rMt 
^coSi^7_htc, Hl*5J:VH2^i-J|*fta: 

40 (H**"f) Sry y^77>{-ia»)MU 

>^-TSC^(cJ:^. R^OiBp 7 a Sr«riW-*o Si 
R 7 (DOffttWitf lOOnrn, PlP7a ©jaSttffil^ 
«0. 8/im-e£>5o 

[00 2 1] ^{^ % E9 6 ic^-T J: 5 WAHTat* w 
— i^-if*if»cj:5*^«<DSi[fi<D^/^ — ^ tr — a 
8SrS iK7«*»feJ!RWi-S 0 if if— * 

(3 (W) H4 0<imMlmmHT, #lxJi4 0 0 » 
50 nu *Stttt*-C*>SdS«*.ff 1 5 Omm^-rSo 
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»ftf-A8(Dfig|*8:. ^WlCtt, MxtfgC 
©«t5lcLTfT5o •f-'fciP*>x 0!l;tt£* ^VU-XU— «flf 
— A8<Z>fig&>fr6l£@)£U iO^/l^U— »fif— A 8 
CMLTS i 1 Sv^;* t — If If— ASWiKj' h- 
©d^flfo^tt^-e:*^^. ^Vl^u— - if if— A 8 ©fig 

l**J:tJtB2lCfl*ii£Att3 a ©2!|c:Wf--rSo 1® 
j*^-*-£2ig<Dfigjta>fa-T?S iS«l©#ftSL 
#4 0,* mUlT, #a»c:tt4 n mKT (^J^Ji, 4 y 
m) a»o s ✓-t/Kxix— if— A8<D^3f?s/ 

♦iWfcM-rs^tt^LwjtL/w^o. i~5%, mm 
iato. 5~2. 5% (#j;tii s 1%) izttzx ?\z.-r 

L/WtfSO. l~5%-Cfc-5i i«^-T 
5 2 lHl©figW(DM-CO^</V^ U— »f If— A 8 /«— 
7 3/^99. 9~9 5%-Cfc5r iSrlcSfeU L/W 
#0. 5~2. 5%Tfe$: i«*igg-rS2lHl©fig|^© 
HT?O^VP^ V— 9 s If— A 8 ©;<r— 7 y zftt 9 9 . 
5-9 7. 5%-CfcS- /5ArXW 
-if If- A 8 £ Ltll AttWfCte, mA.fi. X e C 1 
i^W-WftiSiSifiS 0 8 nm<Ds<-/\y* U— if 
tf— A£r/8V».5 0 iO/VWXW— If If— A8(Dfig^3i^ 
/^-^Ate^lxfi 320mJ/cm', 
2 6ns. ^iK^:tt^)2 0 OHztfcS. 
[00 2 21 -<Oi§-S\ Sig7 {CfigjH SM^^ l- 
— iflf-A8«, i©S iJK7T?K«X$^5o 1-*^ 

S ii7#/</WU- jflf— A8{C*fLT^X^ t 
Ltf< 0 i©^^, Hp 7 a Zm^tc/t/UXU— if if 

-a 8 fc'ttasT^r/u^ 7 ^sii5 M»$n.t r. ©as 

<koT, mo 7 aCOTffillWgP^T'^e/V^r^S i^5 
#*»SllMiffc-*-a. #-)§-9ki:i©J; 5fcbTJg^$tt 

[0 0 2 3] JWc. S iJ^7^?/^>m*Lfcm, 
W*.\iT——/U#HZ)o\,^X&l%.t3:Q 0 0 t C'C5~2 0 lf# 

HT=-/W-3 r. t *) % ffi&i&ffc^gc 9 Sr«&,fl t 

iot, E)7{c*-r.t5i^ wfg£kim®9<D$>-?tcm 

£<P'ki LTjE##©RHr)Meft©j|&ft;|tt3 a 
[0 0 2 4J r©^« S i 0,S6 Sr^-y^^^afe-f 

t-rs s o i m&imi&£tiz>. 

[0 0 2 51 ^/w^ W— if if— A(DfiS^(CJ:Si/ 

-if r-— /W^-?r©^<D@tB^^^ if ©gtf&KioV 
fi» Proceedings of the 44th symposium on semicondu 
ctors and integrated circuits technology, p. 187 (199 
3)*5<tU ! Materials Letters27 (1996) 275-279 ^gijg-f 
SfS^fcSo #®¥9-6 4 0 3 6-g-*5j;r/# 

S¥9-8 8 7 2 8-^-lctt. fe$k**!mxtbotL {1 0 



[0 0 2 6] B8NU ^<D^l(D|fe6S^ffi^J:^^jS-c 

s o i m&&m&. u ^(Dip^a s i m 3 oka* 3 

-t- 0 fctffu 2 laicDfigJltra©^/^ t'— iftr— 

A 8 ©*— 5» ^4 9 9%i Lfc J*ifc©fc. 

il&SSrH 9 fc^H*. fcrtfU 2 (e)<DfiP.JWra^< 

10 /W^-if if— A8®t- 5y:/H:9 0%t Vtc 0 
@8*3«krj?09(C*iV^T. n tttSAttOlHt N. f3££ 
A&©B«©¥*&> oliaPMBI-?*>£. i^AHS© 5 ^ 
(L> , ifeBl^SaiSrS ti-^i, (L> ~S 

[0 0 2 71 08*5«tr/0 9S r Jt|!l S -^ S t^ «t*<D^ 
sfi S i ^O^sliKJCJt^T , r 1 wHJS^fiKc J; 5 
*jftT?»J« JHfcSO I #jt(D^^B| S i m 3 Oifeal 

20 [00 2 8] &.±<OX 5 r. <DM 1 OHJS^fli^ .til, 

s i o 2 ^2±icm^nt^m^^s 11311 
{ill} ^mzm9Gmfavtcm£m%sihv>m£km.3 
a(omfab?£*), s.wzmm-rzm&m a ^#3 b 

Att3 a ©JK^^^cD^bIS i Mfcjt-<T?C# < 

LTv i©SO I «jgSr^«*J^ b 7 Vi?^ 
30 * (TFT) <D15/&fc:/B^.5;:,>:t;ii»K ^V^^Mal 
S i ^fflV^cMOSFET^BEffiC-rSffitttgOTFTSr 

[0 0 2 9] 01 oi*z.<D&w<»m2<Dmnmmz.j:z> 
s o 1 mm.*^-r 0 mio f-^-rj; ^ <om 2 <dh 

^JlfciSSO Ifi|jg(C*5VNTtt, *MM£bbS ij^3 

{111} ®^jcffi5fesaiRib^jE^^<o{sis 

m&ih&mikm a<0»*5jE*©¥^Jcr9c5cWtc:Sa?iJ 
Ufct><Z)*»e>*5 0 Mal*fc3 a<DT^O<Ofi!|ffi« {2 0 

40 5SO I«agtfM«t?*>5 0 

[0 0 3 0] r<0^2(OHJS^^J:SSO I fit 

itw^/fcfrffitt:, » i (ommmmz. & % s o i mm<om 
[oo3i] z.ff>?&2<r>nffi&mi^£in\i. $&iff>mm 
[00321 mi nt ^<Dmm<om 3 <ommmm{zx^> 

SO I^it§r^-t" 0 011 tc^-r J; p (i N 1©$3©I 
JS^{-«tSSO Ifitifld^-Cfcfc, fp^alS i£3 
{10 0} B^teKg&SBfo) LfcKlf ¥«ia<0«lrA 
50 fe3 a<Oi¥^-^7c6*)fciB^JLfctW^t>^5. ;®i 
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3 a KB*ftfcg&#tt:fci:, i ©j^HUS 3 a fcUt^T/hS 
V^^<0^S©«SSife3 cJ55#a-t-S. ^Sl&3 a 
<oego<D;ft£(5£Bfc< ego©{fflffihi {002} ®A>£>& 

•J, E3o<oAgB©il}®tt {0 2 2} ffi^P>/i^ 0 

rn^assa, 3 c © 5 h<om^m&-fz>fg£i 3 

:&3a, 3 eft, ^ftk©:ft#3 b©4>&< £t>— gre 

sv^stfte^tt-S-L-cv^,, ^cffioittt, 01© 
[oo3 3] z.o>m3<DmMmmic£z>soim 

[oo3 4] z.<om3<omm.Mm\z.£^Th. i&i©* 

[0 0 3 5] 01 2tti<D%|g©^4©3Hfe^^i5 
SOI*3g«:*-fo 01 2iC;r:-rJ: 51-, r©Sfl4©5l 

{iio} w*m^femz.fa\,tt-&Mvi(omtw 

*£iS©MifMft3 a©f¥aMl.©Wt£~&:S#)»£|B?!jLfc 
fc©d>feft5„ MS5K3 a (DT^ocoffiDBtt {2 0 0} ® 
isiUt {111} *-©ftiL©r itt, II© 

*jfi»ffi»c j: s s o i mm b mm-?h z>„ 
[0 0 3 6] <om 4 (ommmmicxz so im 
j£©^festfcf>, miommi&mz&zso immnm 

[oo3 7] r©i4©nwi(aot{>, mi<om 

[oo3 8] «±, ^<o&w<ommmmK^xM:ftm 

z t>©-m& < , r <oftw<o8mm®m\z.m^< #«© 

[00 3 9]^ ±i©fl« 02. »3*iJ:Otf 
4<D^JS^«g{c*3VNT^tffc^:ffl, 

TO, ^-fe*$:if£ffl^-cfcj: 

[0 0 4 0] ±i©fl, 02, 03*5«fctfJ&4 

©*i£^fii»;::i3V>-Ctt:, ^/w* iff— is 8 £ LTX 
e C 1 xdfW- w~ iftdiS^/w^. iffcf— ASr^ 

tt, Xe C 1 zt^rVT—lx— 1f£W©:x.3ri^'— * 



-r-W— jf«fl-©w~- if, mif£B#&*t'»-*'|cJ: 
[004 1] 

ttTOKiftii, *mm*t>t£zmm%:& 1 <Dm&.<DMi 
fc< £*>-?-©!&#©— as-eawcistarte^-g-L-cv^ 

[0®©fffiw.£lft9>n 

[0i] rcD%5g<D0i©||jfe^«iiii5so n»ig£ 

[02] 01© I I — I m{C©oT©^fffi0-e*)So 
[0 3] ^©%?g©01©|^S^ffitcJ;SSO I«ig© 
^^j5feSrtftK-rSfcJ6©»f®0-Cfc5 <> 

[04] ^omw<Dmi<ommmmuz£?> so imm<o 
[0 5] ^<D&w<Dmi<n$mMmz£z>soiffim<D 

[0 6] r©5S^©0l©iejg^(cJ:SSO I«ig© 
[0 7] i©^ig©01©*JS^{Cj;5SO I^ig© 

[08] ^<o^m<omi<ommmmicx^micx*)m 
tftztitcsoi nm<omm%i& s i ^<o^n<onn^- 

30 [09] f&feogtftg a s i ^©as^©^^©^ 

[010] i©*W©*2©3W6»«Hc:J:SSO I#iS 
?r*i- I FB0-CfcSo 

[0ii] z.<D&w<Dm 3 <Dmmj&mtcj;z> so im& 
[0i2] zivmwom 4 ommMWuzxz so im& 

Sr*-r¥ffi0T?fe-5 o 
[^^■©gftW] 

1 • ' - Si 2 , 6- • -SiO,!, 3 • • • 

40 m&tii&S iJR, 3a- - • 3 b • • • Jfe#, 

4, 7 - • -Sil, 5 - • • T^/l^ r S i ^, 8 

• • • /<f\s?* \s — -»f f — M- 



(6) 



&ffl¥- 11-145056 



[01] 

3 **t*asiii 
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L. 



.J 1 

• — 3b eff 



-3a *SS«i 



<002> 



<022> 



<020> 



im2] 



IE 3 1 



3b 3a 






2 Sid 



-1 Si«« 



[04] 



[05] 



Si 1 



Mill 
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I'd I I I 
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3 mmumsim 
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40 
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~ 23 

S 15 

10 

5 
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o~26B15 - 



n n n n n 




<oo*> 

\.<022> 



(nm>) 



[Bl9] [Ell 2] 



3 **is»si« 




(8) 



( #Bl¥l 1-145056 



IEI1 0] 
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